Ferroportin: lack of evidence for multimers.
Ferroportin is a multi-transmembrane glycoprotein that mediates iron export from cells. Mutations in ferroportin are linked to type IV hemochromatosis, a dominantly inherited disorder of iron metabolism. Multimers of ferroportin, whose existence may relate to the dominant inheritance pattern of disease, have been detected in some studies but not others. We looked for evidence of multimerization in several different types of experiment. We assayed the maturation of mutant and wild-type ferroportin and found that loss-of-function mutants had a reduced half-life but did not alter the stability of coexpressed wild-type. Using bioluminescence resonance energy transfer analysis, we tested how mature wild-type ferroportin behaved in intact live cell membranes. Ferroportin-ferroportin interactions gave the very low acceptor/donor ratio-independent energy transfer levels characteristic of random protein-protein interactions, consistent with ferroportin behaving as a monomer. Consistent with these experiments, we were unable to detect a dominant negative functional effect of mutant ferroportin on wild-type, even when expression of wild-type protein was titrated to low levels. These data suggest that dominantly inherited ferroportin disease does not result from the direct action of a mutated protein inhibiting a wild-type protein within multimers. We propose other possible mechanisms of disease.